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PREFACE 


This  report  was  prepared  under  guidance  contained  in  the 
"Recommended  Guidelines  tor  Safety  Inspection  ot  Dams,"  tot 
Phase  I  Investigations .  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  oi  a  Phase  1  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  ot  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  ot  a  Phase  1 
Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 

lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  m  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  ot  the  dam  at  some  point  m 
the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  oi  corrected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereot .  The 
spillway  design  flood  provides  a  measure  ot  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  toi  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential . 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


Bradford  City  No.  5  Dam  (Tuna  Creek  Dam),  McKean  County,  Pennsylvania 
NDI  No.  PA  00026,  PennDER  No.  42-31 
West  Branch  of  Tunungwant  Creek 
Inspected  8  November  1978 


ASSESSMENT  OF 
GENERAL  CONDITIONS 

Bradford  City  No.  b  Dam  is  a  "High”  hazard-" Intermediate" 
size  dam.  The  dam  is  owned  and  operated  by  the  Bradford 
City  Water  Authority  for  water  supply. 

Hydraulic/hydrologic  evaluations,  performed  in  accordance 
with  procedures  established  by  the  Baltimore  District,  Corps 
of  Engineers,  for  Phase  I  Inspection  Reports,  revealed  that 
the  spillway  will  pass  the  Probable  Maximum  Flood  (PMF) 
without  overtopping  the  dam.  The  spillway  is  therefore 
considered  "adequate." 

The  dam  was  found  to  be  in  good  overall  condition  at  the 
time  of  the  inspection.  However,  the  owner  should  perform 
several  items  of  work  without  delay.  These  include: 

1)  The  owner  should  have  a  qualified  professional 
engineer  investigate,  in  detail,  the  cause  of  the 
vertical  holes  downstream  from  the  toe  drain  of 
the  embankment.  Also,  the  condition  of  the  4  inch 
tile  drain  and  the  cause  of  the  seepage  exiting 
near  this  area  should  be  evaluated  as  a  part  of 
the  investigation. 

2)  Periodically  examine  the  seepage  exiting  from  the 
left  side  of  the  in  situ  knoll  near  the  spillway 
chute  channel.  Should  the  quantity  of  seepage  or 
turbidity  increase  with  time,  the  condition  should 
be  studied  in  detail  and  appropriate  remedial 
measures  taken. 

3)  Install  a  seepage  weir  to  monitor  the  rate  of  flow 
from  behind  the  right  wing  wall  of  the  outlet 
conduit  head  wall  structure.  This  weir  should  be 
checked  frequently  for  rate  of  flow  and  turbidity, 
and  the  measurements  should  be  recorded.  If  the 
results  of  the  measurements  indicate  a  change  in 
quantity  or  turbidity  of  the  flow,  appropriate 
action  should  be  taken. 
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4)  The  outlet  pipe  for  the  catch  basin  on  the  right 
abutment  (to  the  right  of  the  access  road)  should 
be  repaired  and  extended  below  the  outlet  conduit 
head  wall  structure.  This  repair  may  help  to 
decrease  the  volume  of  flow  exiting  near  the 
outlet  structure. 

5)  The  drainage  gutter  should  be  extended  below  the 
outlet  head  wall  structure,  or  a  pipe  should  be 
installed  to  carry  the  flow  downstream  of  the 
outlet  structure.  This  modification  may  also  help 
to  reduce  the  volume  of  flow  exiting  near  the 
outlet  structure. 

6)  Remove  the  trees  and  brush  presently  growing  in 
the  toe  drain  and  immediately  downstream  of  the 
toe  drain  (within  50  feet). 

7)  Repair  the  animal  burrows  in  the  embankment  and 
establish  a  rodent  control  program. 

8)  Where  necessary,  replace  the  joint  filler  in  the 
spillway  and  other  appurtenant  structures. 

9)  Repair  the  spalled  concrete  in  the  outlet  conduit. 

10)  Remove  the  debris  from  the  outlet  channels  and 

continue  to  remove  it  in  the  future,  when  necessary. 

In  addition,  the  following  operational  measures  are  recommended 
to  be  undertaken  by  the  owner : 

1)  Develop  a  detailed  emergency  operation  and  warning 
system. 

2)  During  periods  of  unusually  heavy  rain,  provide 
around-the-clock  surveillance  of  the  dam. 

3)  When  warning  of  a  storm  of  major  proportions  is 
given  by  the  National  Weather  Service,  the  owner 
should  activate  the  emergency  operation  and  warning 
system. 


BRADFORD  CITY  No.  5  DAM 


Overall  View  ol  Dam  from  Right  Abutment 
(Intake  Tower  and  Walkway  in  Left  of  Photo) 


Overall  View  of  Dam  from  Left  Abutment 
(Entrance  to  Ogee  Spillway  at  Right-Bottom  of  Photo) 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
BRADFORD  CITY  No.  5  DAM  (TUNA  CREEK  DAM) 
NDI  No.  PA  00026,  PennDER  No.  42-31 

SECTION  1  -  PROJECT  INFORMATION 


1 . 1  GENERAL 


a.  Authority  -  The  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspection  of  dams  throughout  the 
United  States. 

b.  Purpose  of  Inspection  -  The  purpose  of  the  inspection 
is  to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances  -  Bradford 

City  No.  5  Dam  and  Reservoir  is  a  water  supply  dam 
owned  and  operated  by  the  Bradford  City  Water 
Authority.  The  dam  is  also  known  by  the  names 
Tuna  Creek  Dam  and  Hazelton  Mills  Dam.  The  total 
length  of  the  dam  is  approximately  1200  feet  of 
which  the  embankment  is  1100  feet  and  the  crest 
width  of  the  ogee  section  spillway  is  93  feet. 

The  maximum  height  of  the  dam  is  68  feet  and  the 
maximum  reservoir  storage  is  3390  acre-feet. 

The  embankment  is  reportedly  zoned;  however,  the 
actual  zoning  was  left  up  to  the  resident  engineer's 
discretion.  The  borrow  for  the  embankment  was 
from  the  reservoir  area.  The  slopes  of  the 
embankment  are  2H:1V  (Horizontal  to  Vertical)  near 
the  crest  and  the  inclinations  of  the  slopes 
become  flatter  near  the  base  of  the  embankment. 

The  crest  width  is  20  feet  at  El.  1723.0  feet  and 
is  protected  by  gravel.  A  single  line  grout 
curtain  was  installed  below  the  right  side  of  the 
embankment  and  below  the  key  of  the  ogee  spillway. 

The  spillway  consists  of  a  reinforced  concrete 
ogee  section  and  chute  channel  located  at  the  left 
end  of  the  dam.  The  crest  of  the  spillway  is  at 
El.  1712.0  feet.  The  ogee  section  was  designed  to 
be  14  feet  high;  however,  during  construction  the 
base  was  lowered  an  additional  5  to  10  feet  to 
seat  the  ogee  section  on  sound  rock.  The  chute 
channel  exits  into  a  stilling  basin  approximately 
260  feet  downstream.  A  tailwater  control  structure 
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is  located  downstream  from  the  stilling  basin  and 
the  elevation  of  the  structure  is  El.  1653.0  feet. 

The  intake  and  outlet  structure  is  located  approxi¬ 
mately  325  feet  from  the  right  abutment.  An  8  foot 
diameter  conduit  extends  240  feet  upstream  and 
416  feet  downstream  from  the  riser  tower.  The 
conduit  was  constructed  in  place  and  has  26  cut-off 
collars  along  the  downstream  portion.  The  riser 
unit  has  three  levels  of  intake  for  water  supply 
purposes:  1)  the  8  foot  diameter  intake  conduit, 

2)  a  2  foot  by  2  foot  sluice  gate  at  El.  1688.0 
feet,  and  3)  2  foot  by  2  foot  sluice  gate  at 
El.  1700.0  feet.  Drawdown  of  the  reservoir  is 
controlled  by  a  4  foot  diameter  sluice  gate  at  the 
entrance  to  the  8  foot  diameter  outlet  conduit. 

b.  Location  -  Bradford  City  No.  5  Dam  is  located  in 
Bradford  Township,  McKean  County,  Pennsylvania, 
approximately  6  miles  southwest  of  the  center  of 
Bradford.  The  dam  and  reservoir  are  located  in  a 
primarily  forested  area  3.5  miles  west  of  U.S. 

Route  219.  The  coordinates  of  the  dam  are  N  41°  53.8' 
and  W  78°  43.3'. 

c.  Size  Cl ass i fi cat ion  -  The  maximum  height  of  the 
dam  is  68  feet .  Thie  reservoir  volume  to  the  top 
of  dam  at  El.  1723.0  feet  is  3390  acre-feet. 

Therefore,  the  dam  is  in  the  "Intermediate"  size 
category . 

d.  Hazard  Classification  -  Many  lives  could  be  lost 
m  the  event  of  a  failure  of  the  dam  because  of 
several  residences  located  along  the  West  Branch 
of  Tunungwant  Creek.  Therefore,  this  dam  is 
considered  in  the  "High"  hazard  category. 

e.  Ownership  -  The  dam  and  reservoir  are  owned  by  the 
Bradford  City  Water  Authority,  24  Kennedy  Street, 
Bradford,  Pennsylvania  167oI.  The  present  water 
authority  chairman  is  Mr.  O.  C.  Knott.  The  present 
water  authority  superintendent  is  Mr.  Pat  A.  Nuzzo. 

f.  Purpose  of  the  Dam  -  The  dam  is  used  for  water 
supply  storage. 

g.  Design  and  Construction  History  -  The  dam  was 
designed  by  Gannett  Fleming  Corddry  and  Carpenter, 

Inc.  of  Harrisburg,  Pennsylvania.  The  construction 
of  the  dam,  from  20  June  1955  to  11  July  1957,  was 
performed  by  Buck  and  Donohue,  Inc.  of  Newark, 

New  Jersey. 
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h.  Normal  Operating  Procedures  -  The  reservoir  is 
maintained  at  approximately  the  same  level  all 
year.  Personnel  of  the  water  authority  visit  the 
chlonnator  house  downstream  from  the  dam  daily  to 
regulate  and  maintain  the  chlorine  for  water 
supply  purposes. 

1.3  PERTINENT  DATA 


a .  Drainage  Area  (square  miles)  - 

b .  Discharge  at  Dam  Site  (c.f.s.) 

Maximum  Flood  - 
Ungated  Spillway  Capacity 
(El.  1723.0  ft. )  - 


6.6 


Unknown 

13,800 


c . 


d. 


e . 


f . 


Elevation  (feet  above  Mean  Sea  Level  [M.S.L.l) 


Design  Top  of  Dam  -  1723.0 

Minimum  Top  of  Dam  -  1723.0 

Maximum  Pool  (Phase  I  Analysis*)  -  1720.2 

Maximum  Pool  (Design)  -  Unknown 

Normal  Pool  -  1712.0 

Streambed  at  Centerline  of  Dam  -  1655 

Maximum  Tailwater  -  1664.6 

Reservoir  (feet)  - 

Length  of  Maximum  Pool  -  4400 

Length  of  Normal  Pool  -  3900 

Storage  (acre-feet)  - 

At  Top  of  Dam  (El.  1723.0  ft.)  -  3390 

At  Spillway  Crest  (El.  1712.0  ft.)  -  2090 

Reservoir  Surface  (acres) 

Top  of  Dam  (El.  1723.0  ft.)  -  133 

Spillway  Crest  (El.  1712.0  ft.)  -  102 
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See  Appendix  D 


Dam  - 

Type  - 

Earthf ill 

Length  (feet) 

- 

1200 

Height  ( feet ) 

- 

68 

Top  Width  (feet)  - 

20 

Side  Slopes  - 

Upstream  - 

El . 

1723 

ft. 

to 

1710 

ft. 

-  2H : IV 

El . 

1710 

ft. 

to 

1690 

ft. 

-  2 . 5H : IV 

El. 

1690 

ft. 

to 

1670 

ft. 

-  4H : IV 

El . 

1670 

ft. 

and 

.  below  - 

20H: IV 

Downstream 

- 

El. 

1723 

ft. 

to 

1700 

ft. 

-  2H : IV 

El . 

1700 

ft. 

to 

1680 

ft. 

-  2 . 5H : IV 

El. 

1680 

ft. 

and 

.  below  - 

4H :  IV 

Zoning  -  The  embankment  was  specified  to  be  con¬ 
structed  of  "rolled  embankment,  compacted, 
impervious  material  of  selected  mixture  of 
clay,  sand  and  gravel,  increasing  in  perme¬ 
ability  toward  outer  slopes." 

Impervious  Core  -  As  specified  above  under  "Zoning." 

Cut-off  -  A  15  foot  base  width  cut-off  trench  is  shown 
on  the  design  plans  from  Station  0+94  to 
Station  3+26  at  the  right  abutment  to  the 
outlet  conduit  and  at  the  spillway  abutments 
extending  from  Station  11+30  to  Station  14+00, 
except  for  the  concrete  ogee  section  which 
has  a  6  foot  deep  concrete  cut-off  key  instead 
of  the  compacted  fill  cut-off  trench  (see 
Plate  5  for  additional  details). 

Grout  Curtain  -  A  grout  curtain  was  installed  beneath 
the  cut-off  trench  with  1.5  inch  grout 
holes  20  to  40  feet  deep  on  3  foot 
centers  and  3  inch  grout  holes  60  feet 
deep  on  60  foot  centers.  The  grout 
curtain  under  the  concrete  cut-off  key 
for  the  ogee  was  installed  on  3  foot 
centers  and  6  feet  deep  (see  Plate  4 
for  the  grout  curtain  profile). 

Drains  -  A  3  foot  thick  sand  and  gravel  drain  blanket 
was  provided  beneath  the  downstream  embank¬ 
ment  exiting  into  the  rock  toe  drain  (the 
plan  view  of  the  drainage  blanket  and  toe 
drain  is  shown  on  Plate  10  and  a  section 
through  the  embankment  is  shown  on  Plate  4). 

h.  Diversion  and  Regulating  Tunnel  -  None 


4 


Type 


Concrete  ogee 

and  chute  channel 

Width  of  Crest  (feet)  -  93 

Crest  Elevation  (feet  M.S.L.)  -  1712.0 

Gates  -  None 

Upstream  Channel  -  Forebay,  slightly  sloping  toward  center 

of  reservoir,  with  a  2  foot  thick 
impervious  blanket  overlying  rock. 
Downstream  Channel  -  The  chute  channel  exits  into  an 

approximately  90  foot  long  stilling 
basin.  A  tailwater  control  structure 
(El.  1653.0  feet)  is  located  an 
additional  150  feet  downstream  from 
the  stilling  basin.  The  outlet 
channel  then  joins  the  original 
streambed  640  feet  downstream  from 
the  tailwater  control  structure  (or 
1160  feet  downstream  of  the  ogee 
crest ) . 

Regulating  Outlets  -  Water,  for  supply  purposes,  is 
drawn  from  the  reservoir  at  three  levels  (El.  1700, 

1688,  and  1656  ft.)  through  gated  valves  which  are 
manually  operated  from  the  valve  house  at  the  top  of 
the  intake  riser.  After  entering  various  chambers 
in  the  riser  tower,  the  water  is  discharged  through 
the  dam  in  a  24  inch  diameter  reinforced  concrete 
pressure  pipe.  The  reservoir  can  be  drawndown  by 
means  of  the  8  foot  diameter  cast-in-place  reinforced 
concrete  blow-off  pipe  controlled  by  a  4  foot  diameter 
sluice  gate  which  is  also  manually  operated  from  the 
valve  house.  This  8  foot  conduit  extends  240  feet 
upstream  from  the  riser  tower  and  416  feet  downstream 
to  the  outlet  structure.  It  was  constructed  in 
41  16-foot  sections  with  cut-off  collars  located  at 
each  joint. 
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SECTION  2  -  ENGINEERING  DATA 


2 . 1  DESIGN 

Review  of  information  included  the  Pennsylvania  Department 
of  Environmental  Resources'  (PennDER)  file  for  this 
dam.  Included  in  the  file  were: 

1)  A  complete  set  of  original  design  drawings. 

2)  Permit  application  report  prepared  by  the 
Water  and  Power  Resources  Board  of  the 
Department  of  Forests  and  Waters  (predecessor 
of  PennDER). 

3)  "Foundation  Investigation  and  Soil  Exploration," 
dated  July  1954,  prepared  by  Dr.  Louis  Berger. 

4)  "Contract  Documents  for  Construction  of  Tuna 
Creek  Dam  and  Impounding  Reservoir  on  West 
Branch  of  Tuna  Creek  for  Bradford  City  Water 
Authority,"  dated  March  1955,  and  prepared  by 
Gannett  Fleming  Corddry  and  Carpenter,  Inc. 

5)  Correspondence  and  semimonthly  progress 
reports  to  PennDER  during  the  construction 
period . 

6)  Inspection  reports  performed  since  1957  and 
photographs  of  the  dam. 

The  last  inspection  performed  by  PennDER  personnel  was 
on  15  September  1977.  The  only  remedial  measure  necessary 
was  the  removal  of  trees  along  the  spillway  walls. 
Unfortunately ,  the  complete  file  of  the  dam,  including 
the  engineer's  design  and  construction  file  for  the 
dam,  was  destroyed  during  a  flood  in  Harrisburg  in  1972. 

2 . 2  CONSTRUCTION 

Bradford  City  No.  5  Dam  was  designed  by  Gannett  Fleming 
Corddry  and  Carpenter,  Inc.  of  Harrisburg,  Pennsylvania. 
The  contractor  was  Buck  and  Donahue,  Inc.  of  Newark, 

New  Jersey.  Construction  of  the  dam  commenced  on 
20  June  1955  and  the  final  inspection  of  the  construction 
was  performed  on  11  July  1957.  Information  contained 
in  the  semimonthly  construction  progress  reports  indicates 
that  the  contractor  did  not  place  any  compacted  fill  or 
perform  any  weather  sensitive  construction  during  the 
winter  months  and  wet  periods.  The  pre-final  inspection 

6 


L. 


r 


report  dated  21  June  1957  states  that  the  dam  was 
constructed  according  to  the  original  design  drawings 
except  for  two  minor  changes: 

1)  "Concrete  was  used  for  gutters  instead  of 
rock. " 

2)  "Additional  concrete  was  used  in  the  footers 
at  the  entrance  of  the  spillway." 

Also,  the  progress  reports  noted  changes  in  the  bottom 
elevation  of  the  ogee  spillway  and  the  addition  of  a 
tile  drain  at  the  east  (right)  abutment.  The  contractoi 
reportedly  placed  1050  cubic  yards  of  Class  B  conciete 
fill  under  the  ogee  to  replace  the  overexcavation 
necessary  to  reach  sound  rock.  The  extra  tile  drain 
was  necessary  to  relieve  seepage  from  a  groundwatei 
spring.  The  tile  drain  was  installed  from  the  spring 
location  near  the  grout  cap  in  the  east  abutment  to  an 
exit  at  the  toe  of  the  embankment. 

2 . 3  OPERATION 

The  Bradford  City  Water  Authority  is  responsibi  for 
maintenance  and  operation  of  the  dam  and  appurtenant 
structures.  Maintenance  and  pool  records  of  a  general 
nature  are  recorded  and  reported  every  yeai  in  the 
annual  report  for  the  water  authority. 

2.4  EVALUATION 


a.  Availability  -  The  information  reviewed  consisted 
of  PennDER's  file  on  the  dam  and  information 
obtained  from  the  owner.  Considering  the  unfortunate 
destruction  of  the  design  engineer's  file  for  the 
dam,  it  is  doubtful  any  additional  information  is 
available . 

b.  Adequacy  -  Review  of  structural  stability  calcula¬ 
tions  would  have  been  desirable  for  this  dam; 
however,  under  the  circumstances,  the  readily 
available  information  and  the  results  of  the  field 
inspection  are  considered  adequate  for  the  Phase  1 
Inspection  of  the  dam. 

c.  Val idity  -  No  indications  were  present  during  the 
field  inspection  to  doubt  the  validity  of  the 
information  reviewed. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General  -  The  dam  and  its  appurtenant  structures 
were  found  to  be  in  good  overall  condition  at  the 
time  of  the  inspection.  No  adverse  weather  conditions 
were  present  during  the  visual  inspection  on 

8  November  1978.  Noteworthy  deficiencies  observed 
are  described  briefly  in  the  following  paragraphs. 

The  complete  visual  inspection  check  list  and 
field  sketch  are  given  in  Appendix  A. 

b.  Dam  -  Several  holes  were  observed  downstream  of 
the  rock  toe  drain  to  the  left  of  the  center  of 
the  dam  (see  field  sketch).  Most  of  these  holes 
were  approximately  2  foot  by  2  foot  in  plan  view 
and  18  inches  deep.  However,  a  few  of  these  holes 
were  deeper,  and  one  measured  6  feet  deep.  These 
deeper  holes  had  water  standing  in  them  up  to 

1  foot  below  the  ground  surface  in  the  area.  The 
exact  cause  of  these  holes  could  not  be  determined; 
however,  there  are  several  possible  explanations 
for  them:  1)  they  originally  may  have  been 
animal  dens,  i.e.,  fox  or  rabbit,  which  were  later 
abandoned  because  of  water  flooding  them,  2)  they 
may  be  sinkholes  formed  from  surface  runoff  perco¬ 
lating  through  the  waste  fill  and  into  the  rock 
toe  drain,  or  3)  they  may  be  sinkholes  formed  due 
to  the  4  inch  clay  pipe  drain  becoming  disjointed, 
broken,  or  possibly  not  being  outletted  properly 
when  constructed. 

Seepage  was  observed  exiting  the  ground  approximately 
200  feet  downstream  from  the  toe  near  this  area. 

This  seepage  may  be  coming  from  the  drainpipe 
noted  at  the  left  end  of  the  toe  drain  or  possibly 
from  underseepage  below  the  dam.  The  seepage  was 
clear  and  flowing  at  an  estimated  rate  of  20  g.p.m. 
on  16  June  1979. 

The  drain  located  at  the  left  end  of  the  toe  drain 
was  flowing  3  inches  deep  in  a  4  inch  diameter 
clay  pipe.  This  drain  is  not  shown  on  the  design 
plans  nor  was  it  noted  in  the  correspondence  in 
PennDER's  file  for  the  dam.  The  source  of  the 
flow  is  therefore  not  known;  however,  the  pipe 
appears  to  be  coming  from  along  the  junction  of 
the  embankment  and  the  in  situ  knoll.  (Note:  The 
spillway  is  also  in  this  general  direction. )  The 
flow  from  the  drain  after  exiting  into  a  small 

2  foot  by  2  foot  basin  then  re-enters  a  4  inch 
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diameter  pipe.  The  general  direction  of  this  pipe 
is  pointed  away  from  the  basin  at  an  approximately 
60  degree  angle  to  the  centerline  of  the  dam.  The 
outlet  of  the  pipe  could  not  be  located;  however, 
it  may  coincide  with  the  location  of  the  observed 
flow  (note  number  8  on  the  field  sketch)  below  the 
dam. 

An  estimated  rate  of  flow  of  1  g.p.m.  of  clear 
seepage  was  exiting  from  the  in  situ  knoll  near 
the  spillway  chute  channel  approximately  200  feet 
downstream  of  the  centerline  of  the  dam.  This  flow 
could  then  be  observed  exiting  the  riprap  to  the 
right  of  the  end  of  the  stilling  basin  training  wall. 

Groundwater  or  seepage  was  observed  exiting  the 
rock  riprap  behind  the  right  wing  wall  of  the 
outlet  conduit  outlet  structure.  This  clear 
seepage  was  observed  to  be  flowing  at  an  estimated 
rate  of  2  to  3  g.p.m.  on  8  November  1978  and 
approximately  5  g.p.m.  on  16  June  1979.  The 
source  of  the  water  could  not  be  determined  during 
the  inspection. 

However,  a  possible  source  of  this  seepage  could 
be  a  tile  drain  installed  in  the  right  abutment 
area  near  the  grout  cap  to  relieve  seepage  from  a 
groundwater  spring.  The  resident  engineer  during 
construction  noted  that  the  tile  drain  was  extended 
below  the  toe  of  the  dam.  However,  there  is  no 
plan  drawing  showing  the  exact  location  of  the 
drain  nor  was  a  drain  outlet  located  on  the  right 
side  of  the  dam  during  the  visual  inspection. 
Therefore,  it  is  the  opinion  of  the  inspector  that 
the  seepage  was  either  natural  groundwater  exiting 
at  this  location  or  else  the  flow  from  this  tile 
drain  installed  during  construction. 

A  disjointed  pipe  was  observed  on  the  right  hillside 
approximately  150  feet  below  the  dam  and  below  the 
access  road.  This  pipe  reportedly  served  as  the 
outlet  for  the  surface  runoff  catch  basin  on  the 
right  abutment. 

Trees  and  shrubs  were  observed  growing  in  the  rock 
toe  drain  and  the  downstream  area  near  the  center 
of  the  dam.  Also,  several  rodent  holes  were 
observed  in  the  downstream  embankment.  The  approxi¬ 
mate  locations  of  the  trees  and  rodent  holes  are 
shown  on  the  field  sketch. 

c.  Appurtenant  Structures  -  Overall,  the  spillway  was 
in  good  condition;  however,  some  cracking  and 
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leaching  of  the  concrete  has  occurred  at  several 
places  in  the  spillway  chute  channel.  Also,  the 
joint  filler  is  missing  from  some  of  the  joints. 

The  joint  between  the  observation  deck  (referred 
to  as  a  "bullnose"  in  the  correspondence  file) 
retaining  wall  and  the  adjacent  spillway  training 
wall  is  one  of  the  joints  in  particular  that  needs 
to  be  repaired.  At  the  time  of  inspection 
(8  November  1978)  some  minor  debris  was  present  in 
the  chute  channel;  however,  this  debris  was  not 
present  on  16  June  1979  during  a  site  visit. 

At  the  time  of  inspection,  no  flow  was  being 
discharged  through  the  outlet  conduit;  therefore, 
the  inspection  team  was  able  to  walk  up  into  the 
conduit  and  inspect  its  condition.  Overall,  the 
conduit  was  in  very  good  condition;  however,  at 
several  locations  the  concrete  on  the  soffit  of 
the  conduit  was  spalled  and  the  reinforcing  bars 
exposed.  Also,  some  debris  was  present  in  the 
discharge  channel  of  the  outlet  conduit. 

At  the  present  time,  only  a  hole  chipped  through 
the  concrete  on  the  right  side  of  the  observation 
deck  allows  the  surface  drainage  to  escape.  Also 
around  the  edges  of  the  structure,  the  backfill 
has  settled  and  is  lower  than  the  center  of  the 
fill. 

d.  Reservoir  Area  -  The  side  slopes  of  the  reservoir 
are  steep  but  with  good  vegetative  cover.  No 
unusual  sedimentation  was  observed  in  the  reservoir. 

e.  Downstream  Channel  -  The  dam  and  reservoir  are 
located  near  the  headwaters  of  the  West  Branch  of 
Tunungwant  Creek.  The  outline  of  the  original 
streambed  under  the  dam  is  shown  on  the  field 
sketch.  Below  the  dam  the  channels  from  the 
outlet  conduit  and  spillway  join  together  with  the 
original  streambed.  Two  homes  are  located  in  low- 
lying  areas  approximately  3000  feet  downstream  ot 
the  dam.  An  additional  10  homes  are  located  along 
the  stream  before  the  confluence  of  the  West 
Branch  of  Tunungwant  Creek  and  Manila  Brook 

4  miles  below  the  dam.  The  confluence  of  the  West 
and  East  Branches  of  Tunungwant  Creek  is  an  odditiena 
2  miles  downstream.  The  city  of  Bradford  (1970 
census  population  13,672)  is  approximately  5  miles 
below  the  dam. 
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SECTION  4 


OPERATIONAL  PROCEDURES 


4 . 1  PROCEDURES 

There  are  no  formal  written  procedures  for  emergency 
operation  or  downstream  evacuation  in  the  event  of 
impending  catastrophe.  It  is  recommended  that  formal 
emergency  procedures  be  prepared,  prominently  displayed, 
and  furnished  to  the  operating  personnel. 

4 . 2  MAINTENANCE  OF  DAM 

The  Bradford  City  Water  Authority  is  responsible  for 
maintenance  of  the  dam.  Generally,  the  maintenance 
procedures  of  the  water  authority  are  considered  adequate; 
however,  formal  maintenance  procedures  should  be  developed. 
In  addition  to  the  present  maintenance  procedures,  the 
following  items  should  be  implemented; 

1)  A  rodent  control  program. 

2)  Formal  inspection  procedures,  including 
periodic  inspection  of  the  underwater  structures. 

4 . 3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  sluice  gates  are  operated  twice  a  year  to  insure 
operational  adequacy.  These  operational  checks  should 
continue  in  the  future  with  proper  records  kept  in  the 
owner's  file.  The  records  should  include  information 
concerning  the  maintenance  and  remedial  work  performed 
on  the  dam . 

4 . 4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

There  is  no  warning  system  or  procedure  in  the  event  of 
a  dam  failure.  An  emergency  warning  procedure  should 
be  developed. 

4 . 5  EVALUATION  OF  OPERATIONAL  ADEQUACY 

The  operational  facilities  of  the  dam  are  considered 
adequate . 
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SECTION  5 


HYDRAULIC  HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 


a.  Design  Data  -  There  were  no  hydrologic  and  hydraulic 
design  calculations  available  for  review  and 
evaluation  as  part  of  this  Phase  1  Investigation. 
Storage  and  discharge  rating  curves  are  included 

in  the  design  plans  and  are  utilized  in  the  analysis 
outlined  in  paragraph  5.1.d. 

b.  Experience  Data  -  According  to  the  owners  of  the 
dam,  the  maximum  reservoir  level  was  approximately 
6  inches  above  the  normal  pool  El.  of  1710.0  feet. 
Daily  records  of  the  reservoir  level  are  maintained 
by  the  Bradford  City  Water  Authority. 

c.  Visual  Observations  -  At  the  time  of  the  inspection, 
no  condition  was  observed  that  would  seriously 
affect  the  ability  of  the  spillway  or  outlet  woi  ks 
to  operate  satisfactorily  in  the  event  of  a  flood. 

d.  Overtopping  Fotential  -  Bradford  City  No.  5  Dam  is 
classified  as  a  "High"  hazard-" Intermediate"  size 
dam  requiring  evaluation  for  a  spillway  design 
flood  ( SDF )  equal  to  the  Probable  Maximum  Flood 
(PMF).  The  hydrologic  and  hydraulic  capabilities 
of  the  reservoir  and  spillway  were  evaluated  by 
routing  the  FMF  through  the  reservoir  with  the  aid 

of  the  U.S.  Army  Corps  of  Engineers’  Flood  Hydrograph 
Package,  HEC-1.  The  FMF  hydrograph  developed  as 
part  of  this  analysis  had  a  peak  discharge  of  9070 

c.f.s.  based  on  a  6-hour  rainfall  of  Cl. 3  inches. 

The  results  of  the  flood  routing  indicate  that  the 
reservoir  is  capable  of  passing  the  PMF  with  a 
corresponding  maximum  reservoir  level  of  El.  1720.2 
feet  or  approximately  2.8  feet  below  the  crest 
elevation  of  1723.0  feet. 

e.  Spillway  Adequacy  -  The  dam,  as  outlined  in  the 
above  analysis,  is  capable  of  passing  the  PMF 
without  overtopping.  Therefore,  the  spillway  is 
classified  as  "adequate"  according  to  the  recommended 
criteria . 
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SECTION  6 


STRUCTURAL  STAB  I L 1  TV 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations  -  The  cause  of  the  vertical 
holes  downstream  of  the  rock  toe  drain  should  be 
determined  by  a  detailed  investigation  in  this 
area.  The  investigation  should  develop  recommenda¬ 
tions  for  the  remedial  work  which  will  be  necessary 
to  correct  the  cause  of  these  holes  and  repair  the 
area.  These  holes  and  the  probable  cause  oi 
causes  (see  paragraph  3.1.b.)  are  not  considered 
adverse  to  the  structural  stability  and  safety  of 
the  dam  at  the  present  time.  However,  the  investi¬ 
gation  should  include  the  inspection  of  the  4  inch 
clay  tile  drainpipe  located  in  the  area  and  the 
cause  of  the  observed  seepage  exiting  the  ground 
surface  (item  8  on  the  field  sketch)  200  feet 
downstream  from  the  area. 

The  observed  seepage  exiting  from  the  in  situ 
knoll  (item  3  on  the  field  sketch)  should  be 
periodically  examined  in  the  future  to  verify  that 
the  quantity  of  seepage  is  not  increasing  and 
transportation  of  fine  material  is  not  occurring. 
Should  the  extent  of  the  seepage  significantly 
increase  with  time,  the  condition  should  be 
studied  in  detail  and  appropriate  remedial 
measures  taken. 

The  seepage  exiting  from  behind  the  right  wing 
wall  of  the  outlet  conduit  structure  (item  3  on 
the  field  sketch)  should  be  examined  frequently  in 
the  future  to  verify  that  the  quantity  of  seepage 
is  not  increasing  and  transportation  of  fine 
material  is  not  occurring.  A  seepage  weir  should 
be  installed  to  monitor  the  rate  of  flow.  The 
turbidity  of  the  flow  should  also  be  measured  and 
recorded.  It  is  recommended  that  the  outlet  pipe 
for  the  catch  basin  adjacent  to  the  access  road  on 
the  right  abutment  be  repaired  and  the  discharge 
outletted  downstream  from  the  head  wall.  Addi¬ 
tionally,  it  is  recommended  that  the  concrete 
gutter,  or  possibly  a  pipe,  (item  11  of  the  field 
sketch)  on  the  right  side  of  the  dam  be  extended 
to  discharge  downstream  from  the  outlet  head  wall. 
Should  the  extent  of  the  seepage  area  or  character¬ 
istics  of  the  seepage  increase  with  time,  the 
condition  should  be  studied  in  detail  and  appropriate 
remedial  measures  taken. 
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Design  and  Construction  Data  -  Since  the  original 
designer  could  not  provide  their  computations,  a 
stability  check  was  performed  on  a  cross-section 
of  tlie  ogee  section  of  the  spillway  (see  Appendix  F). 

The  stability  computations  were  made  in  accordance 
with  "Gravity  Dam  Design,"  U.S.  Army  Corps  of 
Engineers,  Manual  EM  1110-2-2200,  25  September 
1958  (including  change  2)  and  ETL  1110-2-184, 

25  February  1974, 

Stability  analyses  were  completed  for  the  following 
cases : 

I.  P.M.F.  condition  (El.  1720.2  feet)  no 

ice  load  -  tailwater  at  El.  1664.6  feet. 

II.  Water  level  at  normal  pool  (El.  1712.0  feet) 
with  ice  load  -  tailwater  at  El.  1653.0 
feet . 

It  should  be  noted  that  the  ogee  section  stability 
is  not  influenced  by  the  tailwater  (El.  1664.6  feet 
maximum)  because  the  spillway  chute  channel  carries 
the  discharge  well  below  the  toe  of  the  ogee 
section  (El.  1694+  feet).  Also,  for  purposes  of 
checking  the  stability,  the  design  base  elevation 
(El.  1694.0  feet)  of  the  ogee  section  was  used  in 
the  calculations.  However,  during  construction, 
the  base  elevation  of  the  ogee  section  was  lowered 
5  to  10  feet  to  reach  sound  bedrock.  This  increased 
the  factor  of  safety  for  the  structure,  because  of 
the  increased  base  width  and  passive  resistance  at 
the  toe  and  probable  reduction  in  percentage  of 
total  head  for  the  uplift  pressure  at  the  heel  of 
the  section. 

The  results  of  the  stability  analyses  show  the 
resultant  force  is  within  the  middle  one-third  of 
the  base  and  the  minimum  factor  of  safety  of  211 
against  sliding  is  well  above  the  recommended 
value  of  4. 

Calculations  of  embankment  slope  and  foundation 
stability  were  not  available  for  review.  General 
experience  with  slopes  of  heights,  inclinations, 
materials,  and  hydraulic  conditions  similar  to 
those  of  the  dam  slopes  indicates  that  these 
slopes  could  be  shown  to  satisfy  the  stability 
requirements  of  the  "Recommended  Guidelines  for 
Safety  Inspection  of  Dams."  This  inference  is 
supported  by  empirical  guidelines  on  stable  slope 
inclinations  given  by  the  U.S.  Bureau  of  Reclamation 
(1973)  Design  of  Small  Dams ,  2nd  edition,  pages  261-267. 
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In  view  of  the  inclinations  of  the  dam  slopes, 
their  history  of  satisfactory  performance,  the 
provision  for  the  filter  drain  blanket  and  toe 
drain,  and  the  fact  that  no  indications  of  insta¬ 
bility  or  wetness  on  the  embankments  weie  observed 
during  the  field  inspections  of  8  November  1978 
and  16  June  1979;  no  further  stability  assessments 
are  necessary  for  this  Phase  I  Inspection  Report. 

c.  Operating  Records  -  Nothing  in  the  readily  available 
operating  information  indicates  cause  for  concern 
relative  to  the  structural  stability  of  the  dam. 

d.  Post-Construction  Changes  -  There  have  been  no 
post-construction  changes  to  the  dam  which  affect 
the  structural  stability. 

e.  Seismic  Stability  -  The  dam  is  located  near  the 
boundary  between  Zones  1  and  2  of  the  "Seismic 
Zone  Map  of  the  Contiguous  United  States,"  Figure  1, 
page  D-30,  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams."  Both  of  these  zones  are 
considered  to  present  no  hazard  from  earthquakes 
provided  static  stability  conditions  are  satisfied 
and  conventional  safety  margins  exist.  As  indicated 
in  paragraph  6.1.b.,  Bradford  City  No.  5  Dam  could 
be  shown  to  meet  the  static  stability  requirements 
of  the  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams."  Therefore,  further  consideration  of  the 
seismic  stability  is  not  warranted. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  REMEDIAL  MEASURES 


7 . 1  DAM  ASSESSMENT 

a.  Safety  -  Overall,  the  dam  was  found  to  be  in  good 
condition  at  the  time  of  inspection.  Bradford 
City  No.  5  Dam  is  a  "High"  hazard-" Intermediate" 
size  dam  requiring  a  spillway  capacity  equal  to 
the  PMF .  As  presented  in  Section  5,  the  spillway 
and  reservoir  are  adequate  to  pass  the  PMF  without 
overtopping  the  dam. 

The  stability  of  the  ogee  section  spillway  of 
Bradford  City  No.  5  Dam  meets  the  criteria  required 
by  the  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams"  for  normal  load  with  ice  load  and  during 
the  PMF.  Also,  the  embankment  could  be  shown  to 
meet  the  stability  criteria  required  and  no  observa¬ 
tions  of  instability  (i.e.,  tension  cracks  or 
seepage)  were  observed  during  the  visual  inspection 
of  the  embankment.  However,  several  locations  of 
seepage  and  the  presence  of  the  vertical  holes 
downstream  from  the  embankment  should  be  investigated 
in  more  detail  as  recommended  in  paragraph  7.1.d. 

b.  Adequacy  of  Information  -  The  information  available 
and  the  observations  and  measurements  made  during 
the  field  inspection  are  considered  sufficient  for 
this  Phase  I  Inspection  Report. 

c.  Urgency  -  The  owner  should  initiate  the  action 
discussed  in  paragraph  7.2  without  delay. 

d.  Necessity  for  Additional  Data  Evaluation  -  The 
owner  should  have  a  qualified  professional  engineer 
investigate  in  detail  the  cause  of  the  vertical 
holes  downstream  from  the  toe  drain  of  the  embankment. 
The  condition  of  the  4  inch  tile  drain  and  the 

cause  of  the  seepage  exiting  near  this  area  should 
be  a  part  of  this  detailed  investigation.  This 
investigation  should  result  in  recommendations  as 
necessary  to  correct  the  cause  and  condition  of 
the  holes. 

7 . 2  RECOMMENDATIONS/REMEDIAL  MEASURES 

The  inspection  revealed  a  few  items  of  remedial  work 

which  should  be  performed  without  delay  by  the  owner. 

These  include: 
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1)  The  owner  should  have  a  qualified  professional 
engineer  investigate,  in  detail,  the  cause  of 
the  vertical  holes  downstream  from  the  toe 
drain  of  the  embankment.  Also,  the  condition 
of  the  4  inch  tile  drain  and  the  cause  of  the 
seepage  exiting  near  this  area  should  be 
evaluated  as  a  part  of  the  investigation. 

2)  Periodically  examine  the  seepage  exiting  from 
the  left  side  of  the  in  situ  knoll  near  the 
spillway  chute  channel.  Should  the  quantity 
of  seepage  or  turbidity  significantly  increase 
with  time,  the  condition  should  be  studied  in 
detail  and  appropriate  remedial  measures  taken. 

3)  Install  a  seepage  weir  to  monitor  the  rate  of 
flow  from  behind  the  right  wing  wall  of  the 
outlet  conduit  head  wall  structure.  This 
weir  should  be  checked  frequently  for  rate  of 
flow  and  turbidity,  and  the  measurements 
should  be  recorded.  If  the  results  of  the 
measurements  indicate  a  change  in  quantity  or 
turbidity  of  the  flow,  appropriate  action 
should  be  taken. 

4)  The  outlet  pipe  for  the  catch  basin  on  the 
right  abutment  (to  the  right  of  the  access 
road)  should  be  repaired  and  extended  below 
the  outlet  conduit  head  wall  structure.  This 
repair  may  help  to  decrease  the  volume  of 
flow  exiting  near  the  outlet  structure. 

5)  The  drainage  gutter  should  be  extended  below 
the  outlet  head  wall  structure,  or  a  pipe 
should  be  installed  to  carry  the  flow  downstream 
of  the  outlet  structure.  This  modification 
may  also  help  to  reduce  the  volume  of  flow 
exiting  near  the  outlet  structure. 

6)  Remove  the  trees  and  brush  presently  growing 
in  the  toe  drain  and  immediately  downstream 
of  the  toe  drain  (within  50  feet). 

7)  Repair  the  animal  burrows  in  the  embankment 
and  establish  a  rodent  control  program. 

8)  Where  necessary,  replace  the  joint  filler  in 
the  spillway  and  other  appurtenant  structures. 

9)  Repair  the  spalled  concrete  in  the  outlet 
conduit. 
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10)  Remove  the  debris  from  the  outlet  channels 
and  continue  to  remove  it  in  the  future, 
when  necessary. 

In  addition,  the  following  operational  measures  are 
recommended  to  be  undertaken  by  the  owner: 

1)  Develop  a  detailed  emergency  operation  and 
warning  system. 

2)  During  periods  of  unusually  heavy  rain,  provide 
around-the-clock  surveillance  of  the  dam. 

3)  When  warning  of  a  storm  of  major  proportions 
is  given  by  the  National  Weather  Service,  the 
owner  should  activate  the  emergency  operation 
and  warning  system. 
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APPENDIX  A 

CHECK  LIST  -  VISUAL  INSPECTION 
AND  FIELD  SKETCH 


Bradford  City  Ho.  5  flam  (Tuna  Creek  Dam)  County  McKean  State  PA  Coordinates  Lat.  N  41°  53. 8' 


CONCRETE/MASONRY  DAMS  -  Not  Applicable 


COHCRETE/MASOMRY  DAMS  -  Not  Applicable 


VISUM,  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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BRADFORD  CITY  No.  5  DAM  (TUNA  CREEK  DAM) 
NDI  No.  PA  00026,  PennDER  No.  42-31 

FIELD  SKETCH  DESCRIPTIONS 


1.  Numerous  holes  below  toe  of  dam.  Most  of  the  holes  are 
approximately  2  feet  by  2  feet  in  plan  view  and  18  inches 
deep.  However,  one  hole  was  at  least  6  feet  deep. 

Water  was  standing  in  a  few  of  the  deeper  holes 
approximately  1  to  2  feet  below  the  ground  surface. 

2.  Flow  was  exiting  from  behind  the  right  wing  wall  of  the 
outlet  structure  of  the  outlet  conduit.  This  flow  as 
clear  and  was  flowing  at  an  estimated  rate  of  5  g.p.m. 

3.  Flow  was  exiting  from  the  in  situ  knoll  adjacent  to  the 
spillway  chute  channel  at  an  estimated  rate  of  1  g.p.m. 
The  flow  was  clear. 

4.  Trees  and  shrubs  are  growing  out  from  the  rock  toe 
drain  near  the  center  of  the  dam  and  to  a  limited 
extent  immediately  below  the  toe  of  the  dam. 

5.  Trees  and  vegetation  are  present  in  the  spillway  outlet 
channel  below  the  tailwater  control  structure. 

6.  Some  debris  is  in  the  outlet  channel. 

7.  The  soffit  of  the  outlet  conduit  is  spalled  in  several 
locations . 

8.  Flow  at  an  estimated  rate  of  20  g.p.m.  is  exiting  to 
the  ground  surface  approximately  200  feet  downstream 
from  the  dam.  From  there  it  flows  as  a  surface  stream 
to  the  outlet  channel. 

9A.  Abandoned  seepage  weir  along  right  hillside  in  earth 
ditch. 

9B.  Abandoned  weir  in  the  outlet  conduit  discharge  channel. 

10.  Disjointed  clay  pipe  on  right  hillside  approximately 
150  feet  below  the  dam.  This  pipe  originally  served  as 
the  outlet  for  the  catch  basin  to  the  right  of  the 
access  road  at  the  crest  of  the  dam  (see  item  13). 

11.  Concrete  gutter  along  the  downstream  junction  of  dam 
and  the  right  abutment  hillside.  The  paved  section 
ends  approximately  25  feet  below  the  toe  of  the  dam. 

12.  The  ditch  below  the  concrete  gutter  was  wet.  The 
location  of  the  drain  outlet  noted  in  the  correspondence 
could  not  be  found. 
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13.  Catch  basin  for  surface  runoff  above  the  right  abutment 
of  the  dam. 

14.  Small  basin  for  drain  outlet.  A  4-inch  clay  pipe  was 
flowing  3  inches  deep  on  16  June  1979. 

15.  The  noted  location  of  the  original  stream  channel  below 
the  toe  was  filled  during  construction.  However,  the 
remainder  of  the  channel  was  observable  and  was  only 
slightly  wet  at  the  edge  of  the  forested  areas  noted. 

16.  The  observation  deck  backfill  has  settled  adjacent  to 
the  walls. 

17.  A  hole  has  been  chipped  through  the  concrete  retaining 
wall  of  the  observation  deck. 

18.  The  approximate  location  of  rodent  holes  in  the  embankment 
are  noted  on  the  field  sketch. 

19.  Some  cracking  and  leaching  of  the  concrete  has  occurred 
at  several  places  in  the  discharge  channel.  Also,  the 
joint  filler  is  missing  in  some  places.  Some  debris  in 
the  spillway  was  noted  during  the  original  inspection; 
however,  during  the  site  visit,  only  a  minor  amount  of 
debris  was  present. 
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Plate  8  of  this  report  shows  the  plan  and  section  of  the  spillway.  Additional  details  are 
shown  on  Sheets  21-28  of  the  original  design  drawings  (available  In  PennDER’s  files). 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS :  6.60  so.  al.  (primarily  forested) 


ELEVATION  TCP  NORMAL  POOL  (STORAGE  CAPACITY) :  1712.0  ft.  (2090  ac.-ft.) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY)  :  1723.0  ft. _ 

(3390  ac.-ft.) 


ELEVATION  MAXIMUM  DESIGN  POOL: 
ELEVATION  TOP  DAM:  1723.0  ft. 


Unknown 


PRINCIPAL  SPILLWAY: _ 

a.  Elevation  1712.0  ft. _ 

b.  Type  Concrete  ogee  and  chute  channel 

a.  Width  93  ft.  at  crest _ 

d.  Length  360  ft.  (Including  Stilling  basin’) 

e.  Location  Spillover  Left  abutment  of  dam 

f.  Number  and  Type  of  Gates  Not  Applicable 

OUTLET  WORKS :  _ 


a.  Type  Reinforced  concrete  riser  and  8  ft.  dlar.eter  concrete  outlet  nine 

b.  Location  Approxinatelv  325  ft.  froa  right  abutment 

c.  Entrance  inverts  El.  1663.0  ft. _ 

d.  Exit  inverts  El.  16*9;9  ft.  _ 

e.  Emergency  draindcwn  facilities  4  ft.  diameter  manually  operated 

sluice  gate _ 

a.  Type  2&-ln.  diameter  water  supply  pipe _ 

b.  Location  Originates  at  concrete  riser 

c.  Entrance  inverts  El.  1666.0  ft. _ 

d.  Exit  inverts  Not  Applicable 

e.  Emergency  draincown  facilities  Not  Applicable 

HYDROMETEOROLOGICAL  GAGES:  Not  Applicable _ 

a.  Type 

b.  Location  " 

c.  Records  _mZZZZHZZZZZIZIZZZIZ^^Z!ZIIZZZIZ^IIZZIZZI^Z!ZZ^I 

MAXIMUM  NON-DAMAGING  DISCHARGE  Unknown 
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DETAILED  PHOTOGRAPH  DESCRIPTIONS 


Overall  Views  of  Dam 

Upper  Photo  -  Overall  View  of  Dam  from  Right  Abutment 

(Intake  Towei  and  Walkway  in  Left  of  Photo) 

Lower  Photo  -  Overall  View  of  Dam  from  Left  Abutment 
(Entrance  to  Ogee  Spillway 
at  Right-Bottom  of  Photo) 

Photo  1  -  View  Looking  Upstream  at  Ogee  Spillway  and  Stilling  Basin 

Photo  2  -  Detail  View  of  Ogee  Section  at  Spillway 

and  Right  Spillway  Training  Wall 

Photo  3  -  View  Looking  Downstream  at  Stilling 

Basin  and  Discharge  Channel 

Photo  4  -  View  of  Upstream  Slope  and  Riprap  Protection 

Photo  5  -  View  of  Intake  Tower  and  Walkway 

Photo  b  -  View  of  Outlet  Conduit  Head  Wall  and  Discharge  Channel 

(Note:  The  Conduit  is  8  Feet  in 

Diameter  at  the  Outlet  Head  Wall.) 

Photo  7  -  View  of  the  Downstream  Slope 

Photo  8  -  View  of  the  Rock  Drain  at  Toe  of  Downstream  Slope 

Photo  9  -  Close-up  View  of  One  of  Vertical 

Holes  Downstream  of  Rock  Drain 

Photo  10  -  Location  View  of  Photo  9 

(Note  Toe  Drain,  Crest  of  Dam  and 
Trees  Growing  in  Toe  Drain) 

Photo  11  -  Close-up  View  of  Seepage  Exiting 
Near  Outlet  Conduit  Head  Wall 

Photo  1C  -  Close-up  View  of  Seepage  Exiting 
200  Feet  Downstream  of  Toe  Drain 

Photo  13  -  Location  View  of  Photo  12  in 

Relation  to  Toe  Drain  and  Dam  Crest 


Note:  Overall  Views  and  Photos  1-8  were  taken  on  8  November  1978. 

Photos  °-13  were  taken  on  lb  June  1979. 
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BRADFORD  CITY  No.  5  DAM 


PHOTO  1.  View  Looking  Upstream  at  Ogee  Spillway  and  Stilling  Basin 


PHOTO  2.  Detail  View  of  Ogee  Section  at  Spillway  and 
Right  Spillway  Training  Wall 
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BRADFORD  CITY  No.  5  DAM 


PHOTO  3.  View  Looking  Downstream  at  Stilling  Basin  and 
Discharge  Channel 


PHOTO  4.  View  ot  Upstream  Slope  and  Riprap  Protection 


PHOTO  5.  View  of  Intake  Tower  and  Walkway 


PHOTO  6  View  ol  Outlet  Conduit  Head  Wall  and  Discharge  Channel 
(Note:  The  Conduit  Is  8  Feet  In  Diameter  at  the  Outlet  Head  Wall.) 


BRADFORD  CITY  No.  5  DAM 


BRADFORD  CITY  No.  5  DAM 


PHOTO  7.  View  of  the  Downstream  Slope 


PHOTO  8.  View  of  Rock  Drain  at  Toe  of  Downstream  Slope 


location  of  the  drain  outlet  noted  in  the  correspondence 
could  not  be  found. 


BRADFORD  CITY  No.  5  DAM 


PHOTO  9.  Close-up  View  of  One  of  Vertical  Holes  Downstream  ot  Rock  Drain 


PHOTO  10.  Location  View  of  Photo  9 
(Note  Toe  Drain,  Crest  ot  Dam  and  Trees  Growing  In  Toe  Drain.) 


BRADFORD  CITY  No.  5  DAM 


PHOTO  11.  Close-up  View  ol  Seepage  Exiting  Near  Outlet  Conduit  Head  Wall 


PHOTO  12.  Close-up  View  of  Seepage  Exiting  200  Feet  Downstream  ol  Toe  Drain 
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PHOTO  13  Loc.ilion  View  o(  Photo  1 2  In  Relation  to  Too  Drain  and  Dam  Crosl 
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PREFACE 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


The  hydrologic  determinations  presented  in  this 
Phase  I  Inspection  Report  are  based  on  the  use  of 
a  Snyder's  unit  hydrograph  developed  by  the  U.S. 

Army  Corps  of  Engineers.  Due  to  the  limited 
number  of  gaging  stations  available  in  this  hydrologic 
region  and  the  wide  variation  of  watershed  slopes, 
the  Snyder's  coefficients  may  yield  results  of 
limited  accuracy  for  this  watershed.  As  directed 
however,  a  further  refinement  of  these  coefficients 
is  beyond  the  scope  of  this  Phase  I  Investigation. 

In  addition,  the  conclusions  presented  pertain  to 
present  conditions,  and  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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BRADFORD  CITY  No.  5  DAM 
(TUNA  CREEK  DAM) 

NDI  No.  PA  00026,  PennDER  No.  42-31 
REGIONAL  GEOLOGY 

Bradford  City  No.  5  Dam  is  located  near  the  head  of  the 
valley  of  the  West  Branch  of  Tunungwant  (Tuna)  Creek  in  the 
Appalachian  Plateaus  physiographic  province.  Although  this 
section  has  not  been  glaciated,  the  dam  area  has  been  affected 
by  glacial  outwash. 

Bedrock  units  beneath  the  dam  are  members  of  the  Cattaraugus 
formation  of  the  Upper  Devonian  system.  The  strata  have 
nearly  horizontal  bedding  but  are  qently  folded  regionally. 
Specifically,  as  described  on  boring  logs  made  for  design  of 
the  dam,  bedrock  consists  of  a  sequence  of  soft  and  medium 
hard  red  and  gray  shales  with  some  interbedded  sandstone. 

The  test  borings  also  penetrated  soils  up  to  59  feet  thick 
on  the  floodplain  and  about  25  feet  thick  on  the  sides  of 
the  valley.  Typically,  these  deposits  were  described  as 
sandy  or  silty  clays  containing,  in  places,  sandstone  boulders 
and  shale  or  quartzite  pebbles.  Many  of  the  auger  borings 
met  refusal  on  boulders.  Geologic  references  indicate  these 
soils  to  be  glacial  lake  and  stream  deposits. 

No  specific  groundwater  information  was  given  on  the  boring 
and  test  pit  logs  except  for  one  boring  in  the  spillway  area 
which  indicated  water  at  a  depth  of  13  feet. 

The  geologic  map  and  legend  on  the  following  pages  show  the 
relationship  of  the  dam  site  to  regional  geology. 
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Timburk^ 


GEOLOGIC  MAP 
Bradford  Clly  No.  5  Dam 
NDI  No.  PA  00026  McKean  County 


Reproduced  from  Map  ot  the  Glacial  Deposits  ot 
Northwestern  Pennsylvania  Bulletin  G  A' 
Pennsylvania  Geological  Survey  4th  Senes 
Scale  One  Inch  I  gnats  Approximately  Two  Milos 
See  legend  Next  Page 


DEVONIAN 

UPPER 


MISSISSIPPI 


. Wi  :».•  \  »ri  u, 


LEGEND 


lirorno  Formation 


1  w  i»a*  iA<r«  •«. 

•'  I  •  U  »<  .  II  ||"J  .  \l>'  .If  iW  i.ll' 

: Kf  •  *»j.«  *  K  iiiAi'iui."  . 


PERMIAN 


PERMIAN  AND  PENNSYLVANIAN 


WESTERN  PENNSYLVANIA 


Conneaul  Group 

4ifriH,tlHJ  ifi’kn,  ji  t  €  •  ijlA  and 

ji.  iaS  »f,«  ’«*  ,iv.  V  ..i. 

/’in*  ...»  .  >  dnlUtr  i  A 

i  ■  .  '  i  .  •  k  .  •  .  •  • 

IP  II  /i  >1  in^i'l'a  MI.J 


Munch  '’hunk  Formation 

«Au/-a  . . 


Washington  Formation 


'  *•  •  ./j.. .  ..  -i  ..  (Auii  .i*na 

I  l*  .  |  .  . 

>M^l’ 


PENNSYLVANIAN 


l  attaruu^us  Formation 

A’.ii.  .in./  kicn  »  lAii.V  .in./  a..  •.< 

lai/A  Mi  ;>i  .»jk  ft t.  i.  .>/  •  .  .»  ilr.  i .  .i.m  hi>  i.  •  a! 

Nil  I  ./  Ini  .In'IJ  l  III  -IJI.  MIIIII..  i  .11  .  I,  -  j> 

ill'll  Sal.'. I  »H«I  Nf.l  Mini  »»<•■■. r  UHil  ..  «.« 

u/i  *'•«#  limrifuHr  'h  I  Vim'/  -dand  f  « 
Mill* 


t  anmtaway  Formation 


Oswayo  Formation 


I  # '  •  •  »•  1  t/i  ii  #  /«.  ij'iit  >A.i/<  •.  a  i .  l  *i  ••hi  »  in.  .i 
a.ln.1 >  6.  »*••**>  1 1»|/  a  MaTr.i «t  I.  v/.  #  .kil 
M-r.iia  n./  r.'Msi./fir./  njumlri  I,.  fi,|., 
()<l..l*.l  h'lltklUf  P.  •  ih-Oi.m. 

••'Ml/  C  ViJM'/.i' «/  . . (in  |ir.i(u^t 

t/ia/myM  i»Au//r  u-  »  rA  nt  <  ■.»  •  # 


APPALACHIAN  PLATEAU 


Monon^ahela  Formation 


l  fc.  J.  ijunu  it  ,  t  mi . .  •A.,!/,  'iiv. 

**•’  *■  .1  •..!  .  hi.  /ivi/a/.  •  ./  |Ta>i>iiNli.l  i*. 
•••»  Hr.v  .'itirr,.|i  .1  >  m »  **,i  ,  ,i 

•Ain/  INafldll  *.■  la  A  la  »  ./  iV'NNI/rftali 

•' l 6.1*/  o t  t A/  Kt •  .St 
f'll  !»t>ur  i/h  (  Vo/ 


Allegheny  Group 

ifijuriii  s*  .  a.1  ii  ./*/.>  h/  «A<i,‘#  uhi/ 

•  •  '  u  Ml  ■  u.  .  MtM#  .  1.1 : 

alS  . .••!/#,'  >i(l  |  A  |  4«  .  i,  #»/VJ  ./  I  .1 -I 

l‘ff  t  Lift,  tiff,*  li.  I'M’#'  l-llf  .•/'##(*/•.  'll. 

.••a  .  f  «•,.,!  rt  i  „k._  jna 

l  ia»ria,H  P.irwairiiiNI 


Fottsville  Group 

/V/ii,IN|IHiinr/|  HalNaillUNri  «H|./  ,'(HiD/i»n/r 
•»/r*  M  p/A  *A  i  I,  «A.|/|  •  ■  ■■•/  .-.«'/•  hill.)  ,.,»(» 
Ml  I  urn  A  /r  V.H  ilW# 


anthracite  region 


4('»i  >  Hal  f  I  Ha'  /*  •  .  •.  • 


!  Conemaugh  Formation 

J  l\elte  njutncat  rad  and  <r«i  M.ti## 
jn.<  nlUla'nii  u-ifA  /Aim  '.imatt  -nat  ind 
.viiil  kin  Son  *n  a  Siind$  .•*#  ivm 

•"i’n/I  i irrarnl  at  Nik  Imu  /  imiMiNf 
>»rv#rn/  Ha  intddJt  u'  0**‘ttonB  if*  la  •  A 
Linhi/hnI  IN  |nir(  o/ N/tlllN 


Fost-FottavilU*  Formations 


H'nu-n  .  '  mimdalonm  and  «*.■/«•  m-i/A 

ra»M||<aHMrfalf#  alHli  >■  la  !« a  l  ,«  •  W|H( 
a  kit  a'.aall# 


I'ottavilk*  (Jroup 

l.it/k*  yi*if  !••  %rkii,  rim i k  v'umnl  mn,I 
»(.*>.»  ai  Mil  ■  I’M  |/i  •  mi*  i  till  a  m  i/A  in.  in  a  imur 
llA/r  nil/,  llilNi/rt  >Aall/i  W-'HIl/lllN, 
'iVAm#/Ai/I,  anil  /Va»N/i*itf  Knn  Knrin.1- 

/IliN*. 


BAKER  (MICHAEL)  JR  INC  BEAVER  PA  F/G  13/13 

NATIONAL  DAM  INSPECTION  PR06RAM.  BRADFORD  CITY  NUMBER  5  DAM  (TU~EtC(U> 
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ANALYSIS  DONE  ON -A  FULL  SECTION  _ PARTIAL  SECTION 

location  of  section  Concrete  ogee  spillway  -  left  abutmen 
analysis  prepared  by  <^in  UHnskl,  Michael  Baker,  Jr.,  Inc. 
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